Background: In China, there are around 274 million rural-urban migrants, an estimated
| METHODS
The study was a cross-sectional survey using self-completion questionnaires. It was part of a large multidisciplinary study, started in 2014, exploring the impact of parental migration on children's health and well-being. This part of the study was conducted in Zhejiang, a relatively wealthy south-eastern coastal province, which is both a feeder and receiver location for migrant workers, with around 18 million migrant workers, 1.2 million left-behind children, and nearly 2.8 million migrant children .
The urban location for the study was Ningbo, the province's second largest city; the rural location was a poor county in Quzhou prefecture in western Zhejiang, where 50% of children are classified as left-behind (by at least one parent) and 25% by both parents.
| Sample
In this study, left-behind children are defined as "children under 18 who have been left behind at their original residence while both parents migrate for work, and have been not living with them for at least six months." Migrant children are defined as "children under 18 who have left their original residence and migrated to a city with parents at least six months ago." Thirty schools, 15 in urban Ningbo (schools for migrant children), and 15 in rural Quzhou were randomly selected from the list of registered schools at the Provincial Education Bureau. In each school, all the children from Grade 5 to 8 that is mostly aged 11 to 16 were invited to participate. Younger children were not included, mainly because of the need to ensure the level of literacy necessary to complete the questionnaire. Researchers administered the questionnaire in the classroom without teacher's present and assisted whenever necessary. Permission to conduct the study in the schools was obtained from the individual head teachers. Informed consent was obtained from children and their parents or guardian (through a letter sent home). They were told they could refuse to fill out any items and could stop at any point. Anonymity and confidentiality were assured. Given the sensitivity of some of the questions, participants were given the number of a psychological counselling service helpline, which would provide advice free-of-charge. To our knowledge, none of the children availed themselves of this offer. This study was approved by the research ethics committees of University College London and Zhejiang University.
| Measures
Sociodemographic characteristics included gender, age, grade, and migration status. To determine a basic measure of economic status,
Key messages
• No research has systematically compared psychological and behavioural problems in left behind and migrant children.
• Left behind children report significantly higher levels of emotional symptoms, higher total psychological difficulties, and more behavioural problems, than migrant children.
• Girls are more likely to be left behind and are especially vulnerable to emotional difficulties.
• Migration with parents, rather than separation from parents, is associated with more favourable emotional and behavioural adjustment.
we asked children how they felt their household wealth compared with others in the community.
| The Strength and Difficulties Questionnaire (SDQ)
Psychological adjustment and behaviours were assessed with the Chinese student version of the SDQ, which has been validated for use in Chinese population (Goodman, 1997; Goodman, 1999; Kou, Du, & Xia, 2007) . The student version, (as opposed to the parent or teacher versions) is regarded as most suitable in this age group. The SDQ consists of 25 items and is scored on a 3-point Likert scale (0 = not true, 1 = somewhat true, 2 = certainly true). It has five subscales each with 5-items: emotional symptoms, conduct problems, hyperactivity, peer problems, and prosocial behaviours. Each subscale score is calculated by summing the five items, and a total difficulties score is generated by summing the scores of all but the prosocial scale (thus ranging from 0 to 40; Goodman, 1999) . In all subscales but the prosocial, higher scores indicate a tendency towards problematic behaviours and low sense of well-being. Scores can be analysed as a total and by individual subgroup, as continuous or categorical variables, the latter divisible into "normal," "borderline," or "abnormal" categories, corresponding to scores of 0-15, 16-19, and 20 and over. The cut-offs of "abnormal" of the five subgroups are as follows: emotional symptoms (≥7), conduct problems (≥5), hyperactivity (≥7), peer problems (≥6), prosocial (≤4; Goodman, 1997; Kou et al., 2007) .
| Risk behaviours
Specific questions on risk behaviours were developed for this study, based partly on findings of previous work (Hesketh et al., 2010; Hesketh et al., 2011) . These included questions on smoking, drinking, and cheating on exams. The latter is a behaviour of particular interest in the Chinese setting. Items were rated on a 3-point scale: never, sometimes, and often. The questionnaire was piloted in one urban and one rural school and amended according to feedback.
| Statistical analysis
Descriptive analyses of the main variables were conducted, followed by bivariate analyses of key variables by child category and gender.
The SDQ was analysed as both continuous and categorical variables.
For those emotional and behavioural indicators, which were significant in the univariate analysis, we controlled for gender, grade, and selfrated socio-economic status using logistic regression to compute adjusted odds ratios and 95% confidence intervals. The data were analysed with SPSS 20.0 for Windows.
| RESULTS
Completed questionnaires were obtained from a total of 761 leftbehind children and 1,392 migrant children. This difference reflected the class sizes in the two settings. Of the total classroom sample 56 (2.6%) declined to complete the questionnaire, 22 (2.9%) of the leftbehind children and 34 (2.4%) of the migrant children, and a further 3% had to be discarded because of noncompletion of key variables including parents' migration status and SDQ questions. Table 1 shows sociodemographic characteristics between the left behind and migrant groups. The age range was 11-17 years. Left-behind children were more likely to be girls and younger. In terms of self-reported comparative socio-economic status, there was no significant difference between left-behind children and migrant children. Table 2 presents the frequency of "somewhat" and "certainly true"
answers from each of the 25 items of the SDQ for left behind and migrant children. Most notably left-behind children scored significantly higher on all emotional items, on anger and "fighting a lot," and on four out of five of the hyperactivity items. Key findings from the mean SDQ scores for all five categories with comparisons shown by child group and gender are in Table 3 . The total difficulties score and three difficulties subcategories were significantly higher in left-behind children. The score for the prosocial element was significantly lower in left-behind children. Except for emotional categories, boys scored higher on all the difficulties subscales and lower on the prosocial score.
When analysed as categorical variables, a significantly higher proportion of the left-behind children (11.4%) had an abnormal total difficulties score than did migrant children (8.8%; Table 5 ). The frequencies for the individual behaviour problems by gender and child group are listed in Table 4 . There are few differences in risk behaviours between leftbehind and migrant groups. Nearly 9% of left-behind children and 8% of migrant children ever smoked or smoked more than one cigarette per week. Over a quarter (26%) of left-behind children and 25% of migrant children had ever drunk alcohol or drunk more than once per month. In general, left-behind children were more likely to engage in risk behaviours such as cheating on exams and stealing, and they were more likely to be bullied by others. Overall, boys had a higher prevalence of all risk behaviours. Table 5 shows the association between migration status and emotional and behavioural indicators as categorical variables that is levels of "abnormality" as defined by the SDQ. Both left-behind children and migrant children show high levels of abnormality on the total difficulties score 11.4% and 8.8%, respectively. After adjusting for gender, grade, and self-rated socio-economic status, left-behind children are significantly more likely to score in the abnormal range for emotional difficulties, total difficulties, and prosocial behaviour.
They are also more likely to cheat on exams and to have experienced bullying. After adjusting for child group, grade, and self-rated socioeconomic status, girls are significantly more likely to score in the abnormal range for emotional difficulties and prosocial behaviour but are less likely to score in the abnormal range for conduct problems and hyperactivity. They are also less likely engage in all risk behaviours (data not shown). 
| DISCUSSION
To our knowledge, this is the first study to directly compare the prevalence of emotional and risk behavioural problems between leftbehind children and migrant children. We show that left-behind children are significantly more likely to report higher levels of emotional symptoms, higher total difficulties, and lower levels of prosocial behaviour than migrant children. In addition, we observed a higher prevalence of cheating, stealing, and experience of bullying amongst left-behind children compared to their migrant counterparts. Our findings suggest that migration with parents, rather than separation from parents, is associated with more favourable emotional and behavioural adjustment.
Because the SDQ has been widely used elsewhere, our results provide for illuminating comparisons with other populations. Comparison with the SDQ scores in Europe, the United States, and African countries, the left-behind children in our study score higher in terms of emotional symptoms, conduct problems, hyperactivity, peer problems, and total difficulties, than in any other country (Essau et al., 2012; Kashala, Elgen, Sommerfelt, & Tylleskar, 2005; Marzocchi et al., 2004; Obel et al., 2004; Shojaei, Wazana, Pitrou, & Kovess, 2009; Woerner et al., 2004) , as well as in the few Chinese studies where the SDQ has been used (Fan, Su, Gill, & Birmaher, 2010; Hu, Lu, & Huang, 2014; Kou et al., 2007) . The SDQ has been used as a screening tool for psychiatric disorders in children with those scoring as "abnormal" recommended for psychological assessment. So the The cut-off level for abnormal is 5 and above. finding that 11.4% of left-behind children and 8.8% of migrant children fall into the "abnormal" category should be of concern, in a setting where such psychological difficulties are not identified. Such children are at risk of psychological problems into adolescence and adulthood (Caspi, Moffitt, Newman, & Silva, 1996; Sourander et al., 2007) . This is clearly of concern given the very large numbers of left behind children across China.
The finding that left-behind children are significantly more likely to cheat on exams, steal, and suffer bullying may be partly a result of lack parents' supervision and care (Gao et al., 2010) . But compared with many other countries, the relatively low proportions of children who have ever smoked or drunk alcohol may relate to the more traditional views of childhood in China. Previous research from China has shown that such risk behaviours tend to start after children leave school in both urban and rural areas (Hesketh, Ding, & Tomkins, 2001 ).
Our findings show important gender differences. First, girls are more likely to be left behind and more boys accompany their parents, probably a manifestation of persisting son preference in much of rural China (Hesketh & Zhu, 1997) . Second, girls consistently score higher on emotional symptoms, but lower on conduct, hyperactivity, and peer problem scores. Awareness of feeling less "preferred" and then being left behind may be particularly damaging to emotional well-being, especially during the years around puberty. From previous studies, we believe that the return of a parent, especially a mother, is highly desirable during the early adolescent period (Wen & Lin, 2012) .
Given our findings, the trend towards whole family migration, thus a relative increase in migrant children and decrease in left-behind children, is encouraging (Duan, 2015) . China is currently undergoing a major hukou reform aimed at universal access to education, health, and other public services by year 2020, although this is unlikely to occur by then in the bigger cities, where migrant numbers are high.
However, any relaxation in the hukou regulations will help to support whole family migration. However, at 61 million children, the total number of left-behind children is still over double that of migrant This study has a number of limitations. First, such a cross-sectional study cannot establish cause and effect relationships. Longitudinal studies, which we are currently undertaking, will help to elucidate the long-term effects of parental migration. Second, Zhejiang is a relatively wealthy province, and with improved transport infrastructure, regular home visits are possible. This is in sharp contrast with migrants from poor western provinces who return home once per year at most, so psychological well-being in such children is likely to be worse. So this study may represent a best case scenario for left-behind children.
Third, our study considered only a limited range of potential determinants: We did not explore areas such as age at first separation from parents and the forms of caregiving the left-behind children receive during separation.
In conclusion, very high levels of rural-urban migration will continue in China for the foreseeable future. Our findings contribute to the debate about whether parents should take their children with them to cities or leave them behind in the care of relatives. When children are left behind, models of community support need to be considered, especially for the most vulnerable children.
